
Effective  Date:   Septem b e r  2018
Expira tion  Date:   Septem b e r  2023

423- PLAN- 001,  Revision  A

Earth  Science  Data  and  Informat ion  Systems  Project
(ESDIS),  Code  423

Operat io n  IceBrid g e  Data  Mana g e m e n t  Plan

Operat io n  IceBrid g e  Data  Mana g e m e n t  Plan
Signat ur e /Approva l  Page

Check  ESDIS  CM  library,  https://ops1- cm.ems.eosdis.nas a .gov/cm2/ , to  verify  that  this  is  the
correc t  version  prior  to  use

https://ops1-cm.ems.eosdis.nasa.gov/cm2/


423- PLAN- 001

2



423- PLAN- 001

Review e d  by:

Sign a t u r e  ob ta i n e d  on  file 09/1 3 / 2 0 1 8
Jeanne  Behnke Date
ESDIS  Deputy  - Opera t ions
GSFC  - Code  423

Sign a t u r e  ob ta i n e d  on  file 09/2 1 / 2 0 1 8
Steve  Tanner Date
DAAC Opera t ion  IceBridge  
Manage r
National  Snow  and  Ice  Data  
Cente r

Approved  by:

Sign a t u r e  ob ta i n e d  on  file 09/2 4 / 2 0 1 8
Andrew  Mitchell Date
ESDIS  Project  Manage r
GSFC  - Code  423

Sign a t u r e  ob ta i n e d  on  file 09/2 0 / 2 0 1 8
Joseph  MacGrego r Date
Opera t ion  IceBridge  Project  
Scientis t
GSFC  - Code  615

Sign a t u r e  ob ta i n e d  on  file 09/1 8 / 2 0 1 8
Amanda  Leon Date
NSIDC  DAAC Manage r
National  Snow  and  Ice  Data  
Cente r

[Electr o n i c ]  Signat ur e s  availabl e  in  B32  Room  E148
onlin e  at:  /  https: //op s 1 - cm.e m s . e o s d i s . n a s a . g o v / c m 2 /  

Check  ESDIS  CM  library,  https://ops1- cm.ems.eosdis.nas a .gov/cm2/ , to  verify  that  this  is  the
correc t  version  prior  to  use.

https://ops1-cm.ems.eosdis.nasa.gov/cm2/


423- PLAN- 001

Prefac e

This  documen t  is  under  ESDIS  Project  configura t ion  control.  Once  this
documen t  is  approved,  ESDIS  approved  changes  are  handled  in  accordanc e
with  Class  I  and  Class  II  change  control  require m e n t s  described  in  the
ESDIS  Configura t ion  Manage m e n t  Procedu re s .  Changes  to  this  documen t
shall  be  verified  by  a  documen t  change  notice  (DCN)  and  implemen t e d  by
change  bars  or  by  complete  revision.

This  documen t  contains  information  pertaining  to  the  Opera t ion  IceBridge
Data  Manage m e n t  Plan.  

Any  questions  should  be  address ed  to:  esdis- esmo- cmo@lists.nasa.gov

ESDIS  Configura t ion  Manage m e n t  Office
NASA/GSFC
Code  423
Greenbel t ,  Md.  20771
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Abstract

This  documen t  is  a  detailed  plan  for  all  manage m e n t  of  Opera t ion  IceBridge
data  throughout  its  project  lifecycle  ending  in  2020.  Its  conten t  is  applicable
to  all  data  providers  and  all  data  sets  unless  specific  exceptions  are  made.  

Key w o r d s :  IceBr i d g e ,  NSIDC  DAAC,  CReSIS ,  LIDAR,  WFF,  GSFC,
NSERC,  CIRRU S,  UARC,  DMS,  Lam o n t - Doh e r t y ,  WISE

Check  ESDIS  CM  library,  https://ops1- cm.ems.eosdis.nas a .gov/cm2/ , to  verify  that  this  is  the
correc t  version  prior  to  use.
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1 INTRODUCTION

1.1 Purpos e

The  purpose  of  a  Data  Manage m e n t  Plan  (DMP)  is  to  address  the
manage m e n t  of  data  from  Earth  science  missions,  from  the  time  of  their
data  collection/obse rva t ion,  to  their  entry  into  perma n e n t  archives.   The
NASA  Procedu r al  Requirem e n t s  (NPR)  7120.8  documen t  states  the
require m e n t  for  a  data  manage m e n t  plan.  Consis ten t  with  this  require m e n t ,
for  each  of  the  Earth  science  missions ,  NASA  Earth  Science  Division  (ESD)
requires  the  responsible  project s  to  develop  a  DMP  as  stated  in  the  Level  1
Requirem e n t  below:  

“All  terms  and  conditions  of  the  transfe r  of  data  product s  and  associa t ed
information  to  the  NASA  Earth  Science  Division  (ESD)- assigned  data  cente r
shall  be  documen t e d  in  a  Data  Manage m e n t  Plan  that  has  been  approved  by
the  Earth  Science  Data  and  Informa tion  System  Project.”  

1.2 Scop e

This  documen t  outlines  a  detailed  plan  for  all  aspect s  of  Opera tion
IceBridge  data  manage m e n t  throughou t  its  projec t  lifecycle  until  2020.  Its
conten t  is  applicable  to  all  data  providers  and  all  data  sets  unless  specific
exceptions  are  made.

1.3 Relate d  Docu m e n t a t i o n

The  lates t  versions  of  all  docume n t s  below  should  be  used.   The  lates t
ESDIS  Project  docume n t s  can  be  obtained  from  URL:   https://ops1-
cm.ems.eosdis.nas a .gov .   ESDIS  documen t s  have  a  docume n t  number
star ting  with  either  423  or  505.   Other  docume n t s  are  available  for
referenc e  in  the  ESDIS  project  library  websi te  at:
http://esdisfmp01.gsfc.nas a .gov/esdis_lib/defaul t .php  unless  indicated
otherwise .   

1.3.1 Applicable  Documen ts  

The  following  docume n t s  are  reference d  within  or  are  direc tly  applicable,  or
contain  policies  or  other  direc tive  mat te r s  that  are  binding  upon  the  conten t
of  this  documen t .  

NPR 7120.8 NASA Research and Technology Program and Project Management
Requirements 

NASA Earth Science Data and Information Policy
423- SPEC-
001

NASA Earth Science Preservation Specification

8 Check  ESDIS  CM  library,  https://ops1- cm.ems.eosdis.na s a .gov/cm2/ , to  verify  that  this  is  the
correc t  version  prior  to  use.

https://ops1-cm.ems.eosdis.nasa.gov/cm2/
http://esdisfmp01.gsfc.nasa.gov/esdis_lib/default.php
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1.3.2 Referenc e  Documen t s

The  following  docume n t s  are  not  binding  on  the  conten t  but  referenc ed
herein  and,  amplify  or  clarify  the  informa tion  presen te d  in  this  documen t .

NASA Operation IceBridge
Level-1 Science Requirements and Scientific Basis.

9 Check  ESDIS  CM  library,  https://ops1- cm.ems.eosdis.na s a .gov/cm2/ , to  verify  that  this  is  the
correc t  version  prior  to  use.

https://ops1-cm.ems.eosdis.nasa.gov/cm2/
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2 OVERVIEW

2.1 Miss io n  Descr ipt i o n

The  Opera t ion  IceBridge  mission,  initiated  in  2009,  collects  airborne  remote
sensing  measur e m e n t s  to  bridge  the  gap  between  NASA's  Ice,  Cloud  and
Land  Elevation  Satellite  (ICESat)  mission  and  the  upcoming  ICESat- 2
mission.  Opera t ion  IceBridge  survey  areas  include  the  Greenland  and
Antarc tic  ice  sheet s,  Canadian  ice  caps,  Alaskan  glaciers ,  and  sea  ice  in  the
Arctic  and  Southe rn  oceans .

Opera t ion  IceBridge  combines  multiple  instrum e n t s  to  map  ice  surface
topogra phy,  bedrock  topogra phy  benea th  the  ice  sheet s,  grounding  line
position,  ice  and  snow  thickness ,  and  sea  ice  distribu tion  and  freeboa rd .
Data  from  laser  altimete r s  and  radar  sounde r s  are  paired  with  gravimete r ,
magne to m e t e r ,  mapping  camera ,  and  other  data  to  provide  dynamic,  high-
value,  repea t  measu re m e n t s  of  rapidly  changing  portions  of  land  and  sea
ice.

3 REQUIREMENTS

3.1 Scie n c e  Data  Genera t i o n  and  Docu m e n t a t i o n

3.1.1 All Opera tion  IceBridge  data  produc ts  shall  conform  to  the  terms  and
conditions  of  the  NASA  Earth  Science  Data  and  Informat ion  Policy,
which  can  be  found  at:  http://science .na s a .gov/ea r t h- science/ea r t h-
science- data/da t a- informa tion- policy/  . 

3.1.2 Opera t ion  IceBridge  data  providers  shall  be  assigned  the
responsibility  of  producing  data  produc ts  for  their  respec tive
instrum e n t s .

3.1.3 To  keep  end- to- end  consistency,  Opera t ion  IceBridge  data  providers
shall  reproces s  any  given  data  product  (in  its  entire ty,  including  data
from  earlier  IceBridge  campaigns)  that  requires  an  algorithm  change.

3.1.4 To  keep  end- to- end  consistency,  Opera t ion  IceBridge  data  providers
shall  reforma t  any  given  data  product  (in  its  entire ty,  including  data
from  earlier  campaigns)  that  requires  a  format  change .  

3.1.5 By  the  end  of  mission,  Opera t ion  IceBridge  data  providers  shall
provide  all  documen t a t ion  necessa ry  for  final  archival  purposes  as
spelled  out  in  the  NASA  Earth  Science  preserva t ion  docume n t  at:
https://ea r th d a t a .n a s a .gov/us e r- resource s/ s t a nd a r d s- and-
referenc es/p r e s e rva t ion- conten t- spec

3.1.6 Opera t ion  IceBridge  data  providers  shall  provide  documen t a t ion ,  as
specified  by  NASA/  NSIDC  documen t a t ion  conten t  require m e n t s  to
facilita te  users’  unders t a n d ing  and  use  of  their  data  produc ts .   NSIDC
User  Services  will  provide  templa te  docume n t a t ion  upon  reques t  and

10 Check  ESDIS  CM  library,  https://ops1- cm.ems.eosdis.na s a .gov/cm2/ , to  verify  that  this  is  the
correc t  version  prior  to  use.

https://earthdata.nasa.gov/user-resources/standards-and-references/preservation-content-spec
https://earthdata.nasa.gov/user-resources/standards-and-references/preservation-content-spec
http://science.nasa.gov/earth-science/earth-science-data/data-information-policy/
http://science.nasa.gov/earth-science/earth-science-data/data-information-policy/
https://ops1-cm.ems.eosdis.nasa.gov/cm2/
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will  work  with  data  providers  to  develop  approp ria t e  docume n t a t ion .

3.1.7 Opera t ion  IceBridge  data  providers  shall  submit  produc t
documen t a t ion  to  the  National  Snow  and  Ice  Data  Cente r  (NSIDC)
Distributed  Active  Archive  Cente r  (DAAC)  as  early  as  possible  before
the  first  delivery  of  a  new  produc t ,  and  be  available  to  work  with
NSIDC  technical  writers ,  to  facilita te  establishm e n t  of  the  new
produc t .  For  subseque n t  data  deliveries,  data  providers  shall  submit
updates  to  documen t a t ion  within  one  week  after  the  submission  of
data  to  the  NSIDC  DAAC for  ingest ,  archive  and  distribu tion.

3.1.8 Opera t ion  IceBridge  L1B  and  L2  data  produc t s  shall  be  organized  and
parti tioned  temporally,  following  each  flight’s  trajec to ry.

3.2 Scie n c e  Data  Format  and  Metad at a

3.1.1 Opera t ion  IceBridge  data  produc t  formats ,  with  the  exception  of  Level
0  or  raw  data,  shall  conform  to  one  of  the  NASA  ESD  approved  Data
System  standa rds .   The  formats  will  be  selected  in  collabora t ion  with
the  ESDIS  Project  and  documen t e d  in  the  Data  Stewards hip  section  of
this  Data  Manage m e n t  Plan.   The  list  of  existing  approved  standa r ds ,
along  with  guidelines  for  approval  of  new  standa rd s ,  can  be  found  at:
https://ea r th d a t a .n a s a .gov/us e r- resource s/ s t a nd a r d s- and- references .
Once  decided  upon  and  agreed  to,  a  data  set’s  format  should  be  kept
consis ten t  for  all  future  deliveries,  unless  renego tia t e d  with  a  plan  for
reprocessing  of  existing  data.

3.1.2 All  data  submissions  to  the  NSIDC  DAAC  shall  have  accompa nying
spatial,  temporal,  and  produc t  metada t a  that  adhere  to  ESD- approved
specifications  at:  https://ea r thd a t a .n a s a .gov/use r- resources / s t a n d a r d s-
and- referenc es .

11 Check  ESDIS  CM  library,  https://ops1- cm.ems.eosdis.na s a .gov/cm2/ , to  verify  that  this  is  the
correc t  version  prior  to  use.

https://earthdata.nasa.gov/user-resources/standards-and-references
https://earthdata.nasa.gov/user-resources/standards-and-references
https://earthdata.nasa.gov/user-resources/standards-and-references
https://ops1-cm.ems.eosdis.nasa.gov/cm2/


4 PROVIDERS,  PRODUCTS,  AND  DEADLINES

This  section  describes  each  of  the  individual  data  providers ,  their  instrum e n t s ,
the  data  product s  that  they  genera t e ,  a n d  t h ei r  a s soci a t e d  s u b mission  d e a dline s .
For  each  data  produc t ,  the  following  information  is  provided.

 Product  collection  short  name
 A brief  product  descrip t ion
 Data  processing  level
 Data  format
 Estimated  data  volume  per  campaign  (GB)
 Submission  schedule
 Provider  contact  informat ion
 Delivery  mechanis m

Individual  providers  are  required  to  work  with  NSIDC  on  the  most  appropria t e
delivery  mechanism  to  use  based  upon  curren t  NASA  securi ty  require m e n t s ,  data
volume  and  ease  of  delivery.   Curren t  delivery  mechanis ms  include  File  Transfe r
Protocol  (FTP_,  GridFTP,  Secure  FTP  (SFTP),  Serial  Conver te r  Processor  (SCP),
and  the  shipping  of  physical  hard- drives.  

4.1 NASA  Wallop s  Flight  Facil i ty

NASA  Goddard  Space  Flight  Cente r ' s  (GSFC)  Wallops  Flight  Facility  (WFF),
located  on  Virginia 's  Easte rn  Shore,  was  established  in  1945  by  the  National
Advisory  Commit tee  for  Aeronau tics,  as  a  cente r  for  aeronau t ic  resear ch .  The
research  and  responsibilities  of  WFF  are  cente r ed  on  the  philosophy  of  providing
a  fast,  low  cost,  highly  flexible  and  safe  response  to  meet  the  needs  of  the  United
States '  aerospace  technology  interes t s  and  science  resea rc h .

Provid er  POCs Email  Addres s
Michael  
Studinge r

Michael.Studinge r@ n a s
a.gov

Jim  Yungel James.K.Yungel@nas a .g
ov

4.1.1 Inst rum e n t s  and  Science  Data  Produc ts

4.1.1.1 Airborne  Topographic  Mappe r

The  Airborne  Topograp hic  Mappe r  (ATM)  is  a  scanning  Laser  Imaging  Detection
and  Ranging  (LIDAR)  developed  and  used  by  NASA  for  observing  the  Earth ' s
topogra phy  for  several  scientific  applications,  foremost  of  which  is  the
measur e m e n t  of  changing  Arctic  and  Antarc t ic  ice  sheets  and  glaciers .  It  typically
flies  on  aircraf t  at  an  altitude  between  400  and  800  mete r s  above  ground  level,
and  measur e s  topograp hy  to  an  accuracy  bet te r  than  ten  centimete r s  by
incorpora t ing  measu re m e n t s  from  global  positioning  system  (GPS)  receiver s  and
inertial  navigat ion  system  (INS)  atti tude  sensors .



Table  4- 1.   ATM  Produ c t s

Short
Nam e

Produ c t
Descript i o n

Dat
a

Lev
el

Form
at

Volu m e
per

Campai
gn  (GB)

Sub mi s s i o n
Sch e d u l e

Delivery
Mech a n i

sm
ILATM0 IceBridge  ATM

L0  Raw  Ranges
0 Binary 175 6  months FTP  or

equivalen
t  

ILATM1B IceBridge  ATM
L1B  Qfit

Elevation  and
Return  Streng t h

1B HDF5 500 6  months
following

deployment
end

FTP  or
equivalen

t

ILATMW1
B

IceBridge  ATM  
L1B  Elevation  
and  Return  
Streng t h  with  
Waveforms

1B HDF5 75 6  moths
following

deployment
end

FTP  or
equivalen

t

ILATM2 IceBridge  ATM
L2  Icessn

Elevation,  Slope,
and  Roughness

2 Fixed
format
ASCII

2 6  months
following

deployment
end

FTP  or
equivalen

t

IDHDT4 IceBridge  ATM
L4  dh/dt

4 Fixed
format
ASCII

0.2 6  months
following

deployment
end

FTP  or
equivalen

t

4.1.1.2 Narrow  Swath  Airborne  Topograp hic  Mappe r

The  NASA  IceBridge  Narrow  Swath  ATM  Level- 1B  Qfit  Elevation  and  Return
Streng t h  (ILNSA1B)  data  set  contains  spot  elevation  measur e m e n t s  of  Greenland,
Arctic,  and  Antarc t ic  sea  ice  acquired  using  the  NASA  ATM  4CT3  narrow  scan
instrum e n t a t ion .

Table  4- 2.   Narrow  Swath  ATM  Produ c t s

Short
Nam e

Produ ct
Des cr ipt i o n

Data
Leve

l
Form

at

Volu m e
per

Campai g
n  (GB)

Sub mi s s i o n
Sche d u l e

Delivery
Mech a n i

sm
ILNSA1

B
IceBridge  Narrow
Swath  ATM  L1B

Elevation  and
Return  Streng th

1B HDF5 30 6  months
following

deploymen t
end

FTP  or
equivalen

t

4.1.1.3 Continuous  Airborne  Mapping  By Optical  Transla to r

The  NASA  IceBridge  Continuous  Airborne  Mapping  By  Optical  Transla to r
(CAMBOT)  L1B  Geolocated  Images  data  set  contains  images  taken  over
Antarc tica  and  Greenland.  The  data  set  contains  original  CAMBOT  files  and  full



size  Joint  Pictures  Exper t  Group  (JPEG)  images,  with  associat ed  Keyhole  Markup
Language  (KML)  files,  rotated  and  reduced- resolution  Portable  Network  Graphics
(PNG)  image  files,  and  position,  altitude  and  trajec to ry  files.



Table  4- 3.   CAMBOT  Produ c t s

Short
Nam e

Produ c t
Descript i o n

Dat
a

Lev
el

Form
at

Volum e
per

Campai g
n  (GB)

Sub mi s s i o n
Sche d u l e

Delivery
Mech a n i

sm
IOCAM1

B
IceBridge

CAMBOT  L1B
Geolocated

Images

1B jpeg 500 6  months
following

deploymen t
end

Hard
drive

4.1.1.4 KT19  Infrared  Radiation  Pyromete r

The  NASA  IceBridge  KT19  IR  Surface  Tempera t u r e  data  set  contains  surface
temper a t u r e  measu re m e n t s  of  Arctic  sea  ice  and  land  ice  acquired  using  the
Heitronics  KT19.85  Series  II  Infrared  Radiation  Pyromete r  alongside  the  NASA
ATM  instrume n t .

Table  4- 4.   KT19  Infrared  Radiat io n  Pyrom e t e r  Produ c t s

Short
Nam e

Produ c t
Descript i o n

Dat
a

Lev
el

Form
at

Volum e
per

Campai g
n  (GB)

Sub mi s s i o n
Sche d u l e

Delivery
Mech a n i

sm
IAKST1B IceBridge  KT19

IR Surface
Tempera t u r e

1B Fixed
format
ASCII

0.5 6  months
following

deploymen t
end

FTP  to
NSIDC

4.1.1.5 Pathfinde r  Advanced  Radar  Ice  Sounde r

The  IceBridge  Pathfinde r  Advanced  Radar  Ice  Sounde r  (PARIS)  data  set  contains
Greenland  ice  thickness  measur e m e n t s  acquired  using  the  Pathfinde r  Advanced
Radar  Ice  Sounde r  (PARIS).   The  transmi t  waveform  of  this  radar  sounde r  is  a  5
MHz  bandwidth  chirp  genera t e d  by  a  commercial  Direct- Digital  Synthesize r
(DDS)  chip.  The  chip  also  applies  a  trapezoidal  envelope  to  the  pulse,  minimizing
unwante d  sidebands .  The  250  W  amplifier  uses  a  class  AB mode  of  opera t ion  to
ensure  high  lineari ty  and  thus  preserve  the  pulse 's  low  sidebands .  Bench  tests  of
the  amplifier  demonst r a t e d  a  two- tone  third- order  inter- modula tion  of  bette r  than
-20  dBc  measur e d  at  PO  =  250  W

Table  4- 5.   KT19  Infrared  Radiat io n  Pyrom e t e r  Produ c t s

Short
Nam e

Produ c t
Descript i o n

Dat
a

Lev
el

Form
at

Volum e
per

Campai g
n  (GB)

Sub mi s s i o n
Sche d u l e

Delivery
Mech a n i

sm
IRPAR2 IceBridge

PARIS  L2  Ice
Thickness

2 ASCII <1 6  months
following

deploymen t

FTP  to
NSIDC



Short
Nam e

Produ c t
Descript i o n

Dat
a

Lev
el

Form
at

Volum e
per

Campai g
n  (GB)

Sub mi s s i o n
Sche d u l e

Delivery
Mech a n i

sm
end

4.2 Univers i ty  of  Kansa s  Center  for  Remot e  Sen s i n g  of  Ice  She e t s

The  Cente r  for  Remote  Sensing  of  Ice  Sheets  (CReSIS)  is  a  Science  and
Technology  Cente r  (STC)  established  by  the  National  Science  Founda t ion  (NSF)
in  2005,  with  the  mission  of  developing  new  technologies  and  compute r  models  to
measur e  and  predic t  the  response  of  sea  level  change  to  the  mass  balance  of  ice
shee t s  in  Greenland  and  Antarc t ica .  The  NSF’s  STC  progra m  combines  the  efforts
of  scientis ts  and  enginee r s  to  respond  to  problems  of  global  significance ,
suppor t ing  the  intense,  sustained,  collabora t ive  work  that  is  required  to  achieve
progress  in  these  areas .  NSF  STC  suppor t  ended  in  2015,  but  CReSIS  continues
to  opera t e  with  other  external  awards  and  universi ty  suppor t .

Pr ovid er  
POC s

E m a i l  Addr e s s

Ca rl ton  
Leusc h e n

leusc h e n@c r e sis.ku.e d
u

John  Pad e n p a d e n@ku.e d u

4.2.1 Inst rum e n t s  and  Science  Data  Produc ts

4.2.1.1 Multichann el  Coheren t  Radar  Depth  Sounde r

This  Multichann el  Coheren t  Radar  Depth  Sounde r  (MCoRDS)  radar  typically
opera te s  over  the  frequency  range  from  180  to  210  MHz  on  the  NASA  P-3  and
165  to  215  MHz  on  the  NASA  DC-8  with  multiple  receivers  developed  for  airborne
sounding  and  imaging  of  ice  sheet s.  Multiple  receivers  permit  digital  beam-
steering  for  suppress ing  cross- track  surface  clutte r  that  can  mask  weak  ice–bed
echoes  and  strip- map  Synthe t ic  Apertu r e  Radar  (SAR)  images  of  the  ice- bed
interface .  With  1225  W  of  peak  transmit  power  on  the  P-3  and  a  peak  transmit
power  of  6000  W on  the  DC-8,  a  loop  sensi tivity  of  >230  dB  is  achieved.

Table  4- 6   MCoRD S  Produ c t s

Short
Nam e

Produ ct
Des cr ipt i o n

Dat
a

Lev
el

Form
at

Volu m e
per

Campai g
n  (GB)

Sub mi s s
ion

Sche d u l
e

Delivery
Mech a n i

sm
IRMCR1

B
IceBridge  MCoRDS

L1B  Geolocated
Radar  Echo  Streng th

Profiles

1B NetCD
F

100 6  months FTP

IRMCR2 IceBridge  MCoRDS
L2  Ice  Thickness

2 CSV 1 6  months FTP

IRMCR3 IceBridge  MCoRDS 3 ASCII 1 6  months FTP

http://www.nsf.gov/


Short
Nam e

Produ ct
Des cr ipt i o n

Dat
a

Lev
el

Form
at

Volu m e
per

Campai g
n  (GB)

Sub mi s s
ion

Sche d u l
e

Delivery
Mech a n i

sm
L3  Gridded  Ice

Thickness ,  Surface,
and  Bottom

* IRMCR3  volume  per  campaign  is  depend en t  on  availability  of  flight  grids  and  
communi ty  need  for  gridded  produc ts .  

4.2.1.2 Snow  Radar

This  ultra- wideband  radar  opera t e s  over  the  frequency  from  2  to  8  GHz  to  map
near- surface  internal  layers  in  polar  firn  with  fine  vertical  resolution.  Star ting  in
2017  the  Snow  Radar  was  replaced  with  a  single  system  which  opera t e s  from  2-
18  GHz,  sub- band  processing  of  the  data  will  be  done  to  provide  simulated  data
from  the  historic  2-8  GHz  system.  The  radar  also  measur e s  the  thickness  of  snow
over  sea  ice.  Informat ion  about  snow  thickness  is  essential  to  estimate  sea  ice
thickness  from  ice  freeboa rd  measur e m e n t s  performe d  with  satellite  radar  and
laser  altimete r s .  

Table  4- 7.   Snow  Radar  Produ c t s

Short
Nam e Produ c t  Descrip t i o n

Dat
a

Lev
el

Form
at

Volu m e
per

Campai g
n  (GB)

Sub mi s s
ion

Sche d u l
e

Delivery
Mech a n i

sm
IRSNO1

B
IceBridge  Snow

Radar  L1B
Geolocat ed  Radar

Echo  Streng th
Profiles

1B NetCD
F

250 6  months FTP

4.2.1.3 Accumula t ion  Radar

This  radar  provides  fine  depth  resolution  profiling  of  the  top  100  m  of  the  ice
column.  It  is  designed  to  map  variations  in  the  snow  accumula t ion  rate .  When
opera te d  from  aircraf t ,  it  opera te s  from  600  to  900  MHz  providing  28- cm  depth
resolution  in  ice.

Table  4- 8.   Accu m u l a t i o n  Radar  Produ c t s

Short
Nam e Produ c t  Descrip t i o n

Dat
a

Lev
el

Form
at

Volum e
per

Campai g n
(GB)

Sub mi s s
ion

Sche d u l
e

Delivery
Mech a n i

sm
IRACC1

B
IceBridge

Accumula t ion  Radar
1B NetCD

F
150 6  months FTP,  sftp,

or  scp



Short
Nam e Produ c t  Descrip t i o n

Dat
a

Lev
el

Form
at

Volum e
per

Campai g n
(GB)

Sub mi s s
ion

Sche d u l
e

Delivery
Mech a n i

sm
L1B  Geolocat ed  Radar
Echo  Streng th  Profiles

4.2.1.4 Ku-Band  Radar  Altimete r

This  wideband  radar  altimete r  opera te s  over  the  frequency  range  from  12  to  18
GHz.  The  primary  purpose  of  this  radar  is  high  precision  surface  elevation
measur e m e n t s  over  polar  ice  shee ts .  The  data  collected  with  this  radar  can  be
analyzed  in  conjunc tion  with  laser- altimete r  data  to  dete rmine  thickness  of  snow
over  sea  ice.  Star t ing  in  2017,  the  Ku  Radar  was  replaced  with  a  single  system
which  opera t e s  from  2-18  GHz  (3.2.1.2),  sub- band  processing  of  the  data  will  be
done  to  provide  simulated  data  from  the  historic  12- 18  GHz  system.  

Table  4- 9   Ku- Band  Radar  Altime t er  Produ c t s

Short
Nam e

Produ ct
Des cr ipt i o n

Dat
a

Lev
el

Form
at

Volu m e
per

Campai g
n  (GB)

Sub mi s s
ion

Sche d u l
e

Delivery
Mech a n i

sm
IRKUB1

B
IceBridge  Ku-Band

Radar  L1B
Geolocated  Radar

Echo  Streng t h
Profiles

1B NetCD
F

250 6  months FTP

4.3 NASA  Goddard  Spac e  Flight  Center

NASA's  Land,  Vegeta t ion  and  Ice  Sensor  (LVIS),  which  also  includes  data  from  an
integra t e d  INS  and  GPS,  is  designed,  developed  and  opera t e d  by  the  Laser
Remote  Sensing  Labora to ry,  at  NASA’s  GSFC.

Provid er  
POCs

Email  Addres s

Bryan  Blair James.B.Blair@nas a .go
v

Michelle  
Hofton

mhofton@um d.ed u

Emily  Wilson emily.l.wilson@nas a .go
v

Shar  Etemad shahria r . e t e m a d@ n a s a .
gov



4.3.1 Inst rum e n t s  and  Science  Data  Produc ts

4.3.1.1 Land,  Vegeta t ion  and  Ice  Sensor

LVIS  is  a  scanning  laser  altimete r  instrume n t  that  is  flown,  by  aircraf t ,  over  targe t
areas  to  collect  data  on  surface  topograp hy,  surface  roughnes s ,  and  vegeta t ion
coverage .  LVIS h a s  a  sc a n  a n gle  of 1 2 º ,  w hich  p ro d uc e s  a  2-k m  wide  s w a t h  fro m  a
1 0-k m  fligh t  al ti t u d e.  LVIS  is  a  full-w avefor m  las e r  al tim e t er,  a n d,  a s  s uc h,  t h e
t r a n s mi t  a n d  r e t u r n  w avefor m s  a r e  collec t e d  for  e a c h  las e r  s ho t  a n d  r el e a s e d  a s
t h e  LVIS L1B p rod uc t .

Table  4- 10.   LVIS  Produ c t s

Short
Nam e

Produ ct
Des cr ipt i o n

Dat
a

Lev
el

Form
at

Volum e
per

Campai g
n  (GB)

Sub mi s s i o n
Sche d u l e

Delivery
Mech a n i

sm
ILVIS0 IceBridge  LVIS

L0  Raw  Ranges
0 Binary 500 1  month

following
deploymen t

end

Hard
drive

ILVGH1
B

IceBridge  LVIS
GH  L1B

Geolocat ed
Return  Energy

Waveforms

1B HDF5 300 6  months
following

deploymen t
end

FTP

ILVGH2 IceBridge  LVIS
GH  L2

Geolocat ed
Surface

Elevation
Product

2 Fixed
format
ASCII

30 6  months
following

deploymen t
end

FTP

ILVIS1B IceBridge  LVIS
L1B  Geolocated
Return  Energy

Waveforms

1B HDF5 300 6  months
following

deploymen t
end

FTP

ILVIS2 IceBridge  LVIS
L2  Geolocat ed

Surface
Elevation
Product

2 Fixed
format
ASCII

30 6  months
following

deploymen t
end

FTP

IPPLV1
B

IceBridge  LVIS
POS/AV L1B

Correc te d
Position  and

Attitude  Data

1B sbet 20 6  months
following

deploymen t
end

FTP



4.4 Nation a l  Suborbi ta l  Educat io n  and  Rese ar c h  Center

The  National  Suborbi t al  Education  and  Resea rch  Cente r  (NSERC)  is  the  produc t
of  a  coopera t ive  agreem e n t  between  NASA  and  the  Universi ty  of  North  Dakota.
NSERC  suppor t s  science  mission  opera tions  and  aircraf t  deploymen t s  for  Earth
science  resea r ch  campaigns  conduc ted  by  the  NASA  Airborne  Science  Progra m.
NSERC  provides  payload  integra t ion  enginee ring ,  data  display  and  networking,
and  facility  instrume n t a t ion  for  NASA's  fleet  of  resea r ch  aircraf t ,  including  the
DC-8  and  P-3B  airborne  labora to r ies ,  the  WB-57  high  altitude  platform,  and  the
Global  Hawk  Uninhabi t ed  Aerial  Vehicle,  among  others .

NSERC  is  also  responsible  for  educa tion  and  outreac h  activities  for  the  Airborne
Science  Progra m,  including  organiza tion  and  opera tion  of  the  Studen t  Airborne
Resea rch  Progra m  (SARP),  a  college- level  summer  internship  that  provides  hands-
on  resea rc h  experience  in  airborne  science  using  NASA's  flying  laborato r ies .

Provid er  POCs Email  Addres s
David  van  Gilst d.vangilst@nse rc .und .e d u

4.4.1 Inst rum e n t s  and  Science  Data  Produc ts

4.4.1.1 On- board  Meteorology  Suite  

This  is  a  collection  of  airborne  in- flight  meteorological  and  in-cabin
measur e m e n t s ,  and  thermal  emission  measu re m e n t s  of  near- nadir  surface  skin
temper a t u r e .  Instrum e n t s  flown  over  Antarc tica  include  cabin  pressur e
transduc e r ,  3-stage  hygrome t e r ,  2-stage  hygrome t e r ,  total  air  temper a t u r e
sensor ,  and  infrared  surface  temper a t u r e  pyromete r .  The  data  files  contain
measur e m e n t s  for  36  meteorological,  surface  charac t e r i s t ic,  and  positional
variables.

Table  4- 11.   On- board  Mete or o l o g y  Suit e  Produ c t s

Short
Nam e

Produ ct
Des cr ipt i o n

Dat
a

Lev
el

Forma
t

Volu m e
per

Campai g n
(GB)

Sub mi s s
ion

Sch e d u l
e

Delivery
Mech a n i

sm
IAMET1
B

IceBridge  
NSERC  L1B  
Geolocated  
Meteorological  
and  Surface  
Tempera t u r e  
Data

1B ICART
T

<1 1  month  
after  
deployme
nt

FTP



4.5 The  Airborn e  Sen s or  Facil i ty

The  Airborne  Sensor  Facility  (ASF)  at  NASA  Ames  (ARC)  and  Armstrong  Research
Cente r s  provides  data  system  developme n t  and  opera t ions ,  and  payload
integra t ion  services  for  the  Airborne  Science  Progra m.  It  is  also  responsible  for
the  developme n t  and  opera t ion  of  remote  sensing  instrum e n t s  for  the  NASA  Earth
Observing  System  (EOS)  Project  Science  Office,  that  are  used  for  satellite
calibra tion  and  validation,  process  studies,  and  algori thm  developme n t .  This
includes  field  opera t ions ,  data  processing ,  and  the  opera t ion  of  a  NIST- traceable
calibra tion  labora to ry

Provid er  
POCs

Email  Addres s

Rose  
Dominguez

roseann e .do ming u ez@na
sa.gov

Jeffrey  Myers jeffrey.s.myer s@nas a .go
v

4.5.1 Inst rum e n t s  and  Science  Data  Produc ts

4.5.1.1 Digital  Mapping  System  Camera

The  Digital  Mapping  System  (DMS)  is  an  airborne  digital  camera  that  acquires
high  resolution  natura l  color  and  panchro m a t ic  imagery  from  low  and  medium
altitude  resea rc h  aircraf t .  Data  acquired  by  DMS  are  used  by  a  variety  of
scientific  progra ms  to  monitor  variation  in  environme n t a l  conditions,  assess
global  change,  and  respond  to  natur al  disas te r s .

The  DMS  instrume n t  is  maintained  and  opera t e d  by  the  ASF  located  at  the  NASA
ARC  in  Mountain  View,  California,  under  the  oversight  of  the  EOS  Project  Science
Office  at  NASA  Goddard .  

Table  4- 12.   Digita l  Mappin g  Syste m  Camera  

Short
Nam e

Produ c t
Descript i o n

Dat
a

Lev
el

Form
at

Volu m e
per

Campai g
n  (GB)

Sub mi s s
ion

Sche d u l
e

Delivery
Mech a n i

sm
IODCC0 IceBridge  DMS  L0

Camera  Calibra t ion
0 PDF 1 90  days Hard

Drive
IODMS0 IceBridge  DMS  L0

Raw  Imagery
0 jpg 5120 90  days Hard

drive
IODMS1

B
IceBridge  DMS  L1B

Geolocated  and
Orthorec t ified

Images

1B geotiff 9216 90  days Hard
drive

IPAPP1B IceBridge  POS/AV
L1B  Correct e d

Position  and
Attitude  Data

1B sbet 35 90  days FTP



4.6 Cirrus  Digita l  Syste m s

Cirrus  Digital  Systems  is  a  California  based  company  that  processe s  DMS
stereog ra p hic  image ry  and  ATM  Lidar  into  a  Level  3  Hybrid  Surface  Model
(HSM).  The  HSM  possesse s  the  elevation  accuracy  of  ATM  and  visual  realism  and
surface  resolution  of  DMS  image ry.

Provid er  
POCs

Email  Addres s

John  Arvesen arvesen@cir ru s-
designs .com

Ryan  Dotson rdotson@fireballi t.com

4.6.1 Inst rum e n t s  and  Science  Data  Produc ts

4.6.1.1 Cirrus  HSM

Table  4- 13.   Cirrus  HSM

Short
Nam e

Produ c t
Descript i o n

Dat
a

Lev
el

Form
at

Volum e
per

Campai g
n  (GB)

Sub mi s s i o
n

Sch e d u l e

Delivery
Mech a n i

sm
IODMS

3
IceBridge  DMS  L3
Photogra m m e t r i c

DEM

3 geotiff ~2000 6  months
(requires
L1B  ATM

data)

Hard
Drive  or
BD-ROM

4.7 Lamon t- Doh er ty  Earth  Observatory

Lamont- Doher ty  Earth  Observa to ry  seeks  fundame n t a l  knowledge  about  the
origin,  evolution  and  future  of  the  natur al  world.  Its  scientis ts  study  the  planet
from  its  deepes t  interior  to  the  outer  reaches  of  its  atmosphe re ,  on  every
continen t  and  in  every  ocean,  providing  a  rational  basis  for  the  difficult  choices
facing  humani ty.

Provid er  
POCs

Email  Addres s

Kirsty  Tinto tinto@ldeo.columbia.edu

4.7.1 Inst rum e n t s  and  Science  Data  Produc ts

4.7.1.1 Magneto m e t e r

The  NASA  IceBridge  Scint rex  CS- 3  Cesium  Magnetom e t e r  records  magne t ic  field
readings  and  fluxgate  values.

Table  4- 14.   Magn e t o m e t e r

Short
Nam e

Produ ct
Des cr ipt i o n

Dat
a

Lev
el

Forma
t

Volum e
per

Campai g
n  (GB)

Sub mi s s
ion

Sch e d u l
e

Delivery
Mech a n i

sm
IMCS30 IceBridge  Scintrex 0 ASCII 20  5  Months FTP



Short
Nam e

Produ ct
Des cr ipt i o n

Dat
a

Lev
el

Forma
t

Volum e
per

Campai g
n  (GB)

Sub mi s s
ion

Sch e d u l
e

Delivery
Mech a n i

sm
CS- 3  Cesium

Magneto m e t e r  L0
Raw  Magne tic  Field

after
campaign

IMCS31
B

IceBridge  Scintrex
CS- 3  Cesium

Magneto m e t e r  L1B
Geolocat ed

Magne tic  Anomalies

2 ICART
T

4 5  Months
after

campaign

FTP

4.7.1.2 Gravimete r

This  gravime te r  is  a  Sande r  Geophysics  AIRGrav  airborne  gravity  system.  The
AIRGrav  data  consist  of  measur e m e n t s  of  aircraf t  atti tude  and  acceler a t ion.
Aircraft  attitude  is  provided  as  one  file  per  flight.  Gravity  data  include  latitude
and  Eötvös  correc t ed  values,  and  the  free  air  correct ion  at  various  along- flight-
line  spatial  filtering  scales.  Gravity  data  are  organized  temporally.

Table  4- 15.   Gravim e t e r
Short  
Nam e

Produ c t  
Des cr ipt i o n

Dat
a
Lev
el

Forma
t

Volum e  
per  
Campai
gn  (GB)

Sub mi s s
ion  
Sch e d u l
e

Delivery  
Mech a n i
sm

IGGRV1
B

IceBridge  Sande r
AIRGrav  L1B

Geolocated  Free
Air  Gravity
Anomalies

2 ICART
T

4 5  Months
after

campaign

FTP

IGBTH3 IceBridge  Sande r
AIRGrav  L3
Bathymet ry

4 ASCII 1 1  year FTP

IGBTH4 IceBridge  Sande r
AIRGrav  L4
Bathymet ry

4 ASCII 2 1  year FTP

4.8 Univers i ty  of  Texas

The  University  of  Texas  Institu te  for  Geophysics  (UTIG)  is  an  academic  resea rc h
cente r  best  known  for  project s  with  an  interna t ional  scope.  Prominen t  resear ch
areas  include  marine  geology  and  geophysics,  tectonics,  terres t r i al  and  lunar
seismology,  quanti t a t ive  and  explora tion  geophysics,  and  geophysical  studies  of
ice  shee t s  and  of  climate.



Provid er  
POCs

Email  Addres s

Don  
Blankens hip

blank@ig.utexas .edu

Duncan  Young duncan@utig.ig.u t exas .e
du

4.8.1 Inst rum e n t s  and  Science  Data  Produc ts

4.8.1.1 GPS  / Iner tial  Measure m e n t s

Two  GPS- aided  Inertial  Measu re m e n t  Units  (IMU)  are  included  in  this  suite.  One
is  standalone  and  one  is  integra t e d  with  the  Scanning  Lidar.

Table  4- 16.   GPS  / IMU

Short
Nam e

Produ ct
Des cr ipt i o n

Dat
a

Lev
el Format

Volum e
per

Campai g
n  (GB)

Sub mi s s
ion

Sch e d u l
e

Delivery
Mech a n i

sm
IPUTG0 IceBridge  GPS  L0

Raw  Satellite
Naviga tion  Data

0 ELSA/
NMEA

1 2  months
post

field;  non
critical

FTP

IPUTI0 IceBridge  IMU  L0
Raw  Inertial

Measure m e n t  Unit
Data

0 ELSA/
MMQ-

50/Nova
tel

1 2  months
post

field;  non
critical

FTP

IPUTG1
B

IceBridge  GPS/IMU
L1B  Primary
Position  and

Attitude  Solution

1B ASCII <1 4  months
post  field

FTP

IPUTN1
B

IceBridge  GPS  L1B
Time- Tagged  Real-
Time  Position  and
Attitude  Solution

1B ASCII <1 2  months
post  field

FTP

ITKTC0 IceBridge  L0  Raw
Kinematics  GPS

Time  Codes

0 ELSA/
ASCII
time

stamps

<1 2  months
post

field;  non
critical

FTP



4.8.1.2 Gravimete r

Three  gravime te r s  have  been  used  by  Texas  for  Opera t ion  IceBridge:  a  Bell
Aerospace  BGM- 3  (#203);  a  ZLS  Corpora t ion  ZLS  (#S- 83);  and  a  Canadian
Microgravity  GT-1A (#3).

Table  4- 17.   Gravim e t e r

Short
Nam e

Produ c t
Descript i o n

Dat
a

Lev
el Format

Volu m e
per

Campai g
n  (GB)

Sub mi s s i o n
Sche d u l e

Delivery
Mech a n i

sm
IGBGM0 IceBridge  BGM- 3

Gravimete r  L0
Raw  Accelera t ions

0 ELSA/
Counts

per
second

<1 2  months
post  field;

non  critical
(retired

after  AN11)

FTP

IGBGM1
B

IceBridge  BGM- 3
Gravimete r  L1B

Time- Tagged
Accelera t ions

1B ASCII <1 2  months
post  field;

(retired
after  AN11)

FTP

IGBGM2 IceBridge  BGM- 3
Gravimete r  L2

Geolocat ed  Free
Air  Anomalies

2 ASCII <1 4  months
post  field;

(retired
after  AN11)

FTP

IGZLS1B IceBridge  ZLS
Dynamic  Gravity

Meter  Time-
Registe re d  L1B

Vertical
Accelera t ions

1B ASCII <1 2  months
post  field;
(only  used
for  AN11)

FTP

IGCMG1
B

IceBridge  CMG  1A
Dynamic  Gravity

Meter  Time-
Tagged  L1B

Vertical
Accelera t ions

1B ASCII <1 2  months
post  field;
(only  used
for  AN12)

FTP

IGCMG2 IceBridge  CMG
GT-1A Gravimete r

L2  Geolocated
Free  Air  Gravity

Disturbanc e s

2 ASCII <1 4  months
post  field;
(only  used
for  AN12)

FTP



4.8.1.3 High  Capability  Radar  Sounde r  (HiCARS)

This  is  a  Very  High  Frequency  (VHF)  ice- penet r a t ing  radar  which  opera te s  in
frequency- chirped  mode  from  52.5  to  67.5  MHz.  HiCARS  allows  for  phase
coheren t  recording  of  radar  return s  for  advanced  processing .  For  antenn as  the
system  uses  twin  flat  dipoles,  one  mounted  under  each  aircraf t  wing  providing
approxima te ly  18  dB  of  two- way  antenna  gain.  The  peak  instan t a n eo us  output
power  is  8kW.

Table  4- 18  HiCARS

Short
Nam e

Produ c t
Descript i o n

Dat
a

Lev
el Format

Volu m e
per

Campai g
n  (GB)

Sub mi s s i o n
Sche d u l e

Delivery
Mech a n i

sm
IR1HI0 IceBridge

HiCARS  1  L0
Raw  Return

Energy
Amplitudes

0 16- bit
offset
video

Binary

1500 2  months  post
field;  non  critical

(retired  after
AN10)

Hard
drive

IR1HIB IceBridge
HiCARS  1
L1B  Time-

Tagged  Echo
Streng th
Profiles

1B NetCDF 120 2  months  post
field;  (retired
after  AN10;

format  pending
NSIDC  approval)

Hard
drive

IR1HI2 IceBridge
HiCARS  1  L2
Geolocat ed

Ice  Thickness

2 ASCII <1G 4  months  post
field;  (retired
after  AN10)

FTP

IR2HI0 IceBridge
HiCARS  2  L0
Raw  Return

Energy
Amplitudes

0 16- bit
offset
video

Binary

1500 2  months  post
field;  non  critical

(used  after
AN10)

Hard
drive

IR2HI1
B

IceBridge
HiCARS  2
L1B  Time-

Tagged  Echo
Streng th
Profiles

1B NetCDF 120 2  months  post
field;  (used  after

AN10  format
pending  NSIDC

approval)

Hard
drive

IR2HI2 IceBridge
HiCARS  2  L2
Geolocat ed

Ice  Thickness

2 ASCII <1 4  months  post
field;  (retired
after  AN10)

FTP

http://www.ig.utexas.edu/research/facilities/aero/HiCARS.htm


4.8.1.4 Laser  Altimete r

This  is  a  fixed,  nadir  pointing  Riegl  laser  altimete r ,  which  is  the  predecesso r  to
the  scanning,  Sigma  Space  lidar.

Table  4- 19   Laser  Altime t er

Short
Nam e Produc t  Descr ipt i o n

Data
Leve

l
Forma

t

Volum e
per

Campai g n
(GB)

Sub mi s s
ion

Sche d u l
e

Delivery
Mecha n i

sm
ILUTP0 IceBridge  Riegl  Laser

Altimete r  L0  Raw
Ranges

0 ELSA/
Riegl

<1 2
months

post
field;
non

critical

FTP

ILUTP1
B

IceBridge  Riegl  Laser
Altimete r  L1B  Time-

Tagged  Laser  Ranges

1B ASCII <1 2
months

post
field

FTP

ILUTP2 IceBridge  Riegl  Laser
Altimete r  L2

Geolocated  Surface
Elevation  Triplets

2 ASCII <1 4
months

post
field

FTP

4.8.1.5 Scanning  Lidar

This  is  a  multi- beam,  scanning  photon- counting  lidar  built  by  Sigma  Space.  It
images  the  surface  below  the  aircraf t  with  one  hundred  laser  beamlet s .  This
system  is  mechanically  scanned  in  a  swath  either  side  of  the  flight  path.  A one
hundre d  channel  photon  counting  receiver  captu re s  return  photons  and  records
time  of  flight  and  time  tag  data  allowing  a  three- dimensional  recons t ruc t ion  of  the
surface.  At a  survey  altitude  of  800  m,  swath  width  is  around  400  m.

Table  4- 20   Scan ni n g  Lidar

Short
Nam e Produc t  Descr ip t i o n

Data
Leve

l
Form

at

Volum e
per

Campai g
n  (GB)

Subm i s s i o
n

Sche d u l e

Delivery
Mecha n i

sm
ILSSP0 IceBridge  Sigma  Space

Prototype  L0  Raw  Time-
of-Flight  Data

0 Sigma
Space
binary

~1000  to
3000

2  months
post  field;

non
critical

(Retired  after

AN09 )

Hard
drive

ILSIG0 IceBridge  Sigma  Space
Lidar  L0  Raw  Time- of-

Flight  Data

0 Sigma
Space
binary

~1000  to
3000

2  months
post  field;

non
critical

Hard
drive

ILSIG1 IceBridge  Photon 1B HDF 250 4  months Hard



Short
Nam e Produc t  Descr ip t i o n

Data
Leve

l
Form

at

Volum e
per

Campai g
n  (GB)

Subm i s s i o
n

Sche d u l e

Delivery
Mecha n i

sm
B Counting  Lidar  L1B

Unclassified  Geolocated
Photon  Elevations

drive

ILSNP1
B

IceBridge  Sigma  Space
Photon  Counting  Lidar

L1B  Time- Tagged  Nadir
Photon  Ranges

1B HDF5
(detail

s
TBD)

~1000 4  months
post  field

Hard
drive

ILSNP4 IceBridge  Merged
Photon  Counting
Lidar/Profiler  L4

Surface  Slope  and
Elevations

4 HDF <1 4  months
post  field

FTP



4.8.1.6 Magneto m e t e r

There  are  two  magne to m e t e r s  used  for  these  produc ts .  One  is  a  cesium  vapor
magne to m e t e r  used  for  scalar  geomagn e t ic  field  streng th  measur e m e n t s .  The
other  is  a  three- axis  fluxgate  magne tom e t e r  used  to  provide  vector  magne tic  field
data  for  use  by  the  cesium  magne tom e t e r .

Table  4- 21.   Magn e t o m e t e r

Short
Nam e Produ ct  Descript i o n

Dat
a

Lev
el Format

Volum e
per

Campai
gn  (GB)

Sub mi s s
ion

Sche d u l
e

Delivery
Mech a n i

sm
IMFGM0 IceBridge  Flux  Gate

Magne tom e t e r  L0  Raw
Magnetic  Field

0 ELSA/3
channel
voltages

(HEX)

<1 2  months
post

field;  non
critical

FTP

IMGEO0 IceBridge  Geomet r ics
823A  Cesium

Magne tom e t e r  L0  Raw
Magnetic  Field

0 ELSA/
Geomet r

ics

<1 2  months
post

field;  non
critical

FTP

IMGEO1
B

IceBridge  Geomet r ics
823A  Cesium

Magneto m e t e r  L1B
Time- Tagged  Magnetic

Field

1B ASCII <1 2  months
post  field

FTP

IMGEO2 IceBridge  Geomet r ics
823A  Cesium

Magneto m e t e r  L2
Geolocated  Magnetic

Anomalies

2 ASCII <1 2  months
post  field

FTP

4.8.1.7 Pressure  Altimete r

This  instrum e n t  measur e s  air  pressur e  via  a  Paroscien tific  S-1000  Digiquar tz
Transmit t e r .  

Table  4- 22.   Press ur e  Altime t e r

Short
Nam e Produ ct  Descript i o n

Data
Level

Form
at

Volum e
per

Campai g
n  (GB)

Sub mi s
sion

Sch e d u
le

Delivery
Mech a n i s

m
IAPRS0 IceBridge

Paroscien tific  S-1000
L0  Pressu re  Altimete r

Raw  Air  Pressu re

0 ELSA <1 2
months

post
field;
non

critical

FTP



Short
Nam e Produ ct  Descript i o n

Data
Level

Form
at

Volum e
per

Campai g
n  (GB)

Sub mi s
sion

Sch e d u
le

Delivery
Mech a n i s

m
IAPRS1B IceBridge

Paroscien tific  S-1000
L1B  Pressu re  Altimete r

Time- Tagged  Air
Pressure

1B ASCII <1 2
months

post
field

FTP



4.9 Univers i ty  of  Alaska  Fairban k s

The  Universi ty  of  Alaska  Fairbanks  (UAF)  is  a  public  resea rc h  universi ty  home  to
seven  major  resea r ch  areas.  The  Geophysical  Insti tu te  is  one  of  the  seven  that
conduc ts  resea rch  into  space  physics,  atmosphe ric  science,  seismology,  tectonics,
and  sedimen t a t ion.

Provid er  
POCs

Email  Addres s

Chris tophe r  
Larsen

cflarsen@alaska .ed u

4.9.1 Inst rum e n t s  and  Science  Data  Produc ts

4.9.1.1 Glacier  Lidar

This  Glacier  Lidar  system  is  capable  of  genera t ing  both  surface  profiles  and
scanne d  altimet ry  data.

Table  4- 23   Glacier  Lidar

Short
Nam e

Produ ct
Des cr ipt i o n

Data
Leve

l
Form

at

Volum e  per
Campai g n

(GB)

Sub mi s s i
on

Sch e d u l e

Delivery
Mech a n i

sm
ILAKP1

B
IceBridge  UAF
Lidar  Profiler

L1B  Geolocated
Surface

Elevation
Triplets

1B Binary 20 3  months FTP

ILAKS1
B

IceBridge  UAF
Lidar  Scanne r

L1B  Geolocated
Surface

Elevation
Triplets

1B LAS 135 3  months
after

campaign

FTP

IPUAF1
B

IceBridge  UAF
GPS/IMU  L1B

Correc te d
Position  and

Attitude  Data

1B ASCII 1 3  months
after

campaign

FTP

4.10 Univers i ty  of  California  Irvine

The  University  of  California  Irvine’s  (UCI)  depar t m e n t  of  Earth  System  Science
suppor t s  the  Rignot  Resea rch  Group.  Relative  to  Operat ion  IceBridge,  the  group
measur e s  ice  thickness  with  an  airborne  ground  penet r a t ing  radar  called  the
Warm  Ice  Sounding  Explore r  (WISE)  which  opera t e s  at  a  cente r  frequency  of  2.5
MHz  and  is  optimized  to  probe  tempera t e  ice.



Provid er  
POCs

Email  Addres s

Eric  Rignot eric.j.rignot@jpl.nas a .go
v

Jeremie  
Mouginot

jmougino@uci.edu

Bernd  
Scheuchl

bscheuch@uci.edu

4.10.1 Inst rum e n t s  and  Science  Data  Produc ts

4.10.1.1 WISE

This  sounde r  uses  120- mlong  waveleng ths  to  penet r a t e  past  rough  ice  surfaces ,
voids,  wate r  pockets ,  wate r- filled  cracks,  and  tempera t e  ice  (ice  at  the  in-situ-
pressur e  melting  point)  before  they  are  reflec ted  by  the  interface  between  ice  and
the  glacier  bed.  This  makes  the  system  well  suited  for  the  study  of  outlet  glaciers
with  challenging  internal  structu r e ,  i.e.  highly  absorp tive  or  scat te r ing
hete roge n ei t ies  associa ted  with  the  presence  of  liquid  wate r  pockets  within  the
ice.



Table  4- 24.   WISE

Short
Nam e

Produ ct
Des cr ipt i o n

Data
Leve

l
Form

at

Volum e
per

Campai g
n  (GB)

Sub mi s s
ion

Sch e d u l
e

Delivery
Mech a n i

sm
IRWIS2 IceBridge

WISE  L2
Ice  Thickness  and  
Surface  Elevation

2 ASCII 14 6  months  FTP

4.11 Misc e l l a n e o u s

4.11.1 Data  Produc ts

4.11.1.1 Flight  Reports

Table  4- 25.  Flight  Reports

Short
Nam e

Produ c t
Descript i o n

Data
Level

Form
at

Volu m e  per
Campai g n

(GB)

Sub mi s s i
on

Sch e d u l e

Delivery
Mech a n i s

m
IFLTRPT IceBridge

Mission
Flight

Repor ts

n/a ASCII
and
PDF

1 6  months FTP

4.11.1.2 Derived  Products

The  NASA  IceBridge  Sea  Ice  Freeboa rd ,  Snow  Depth,  and  Thickness  (IDCSI4)
data  set  contains  derived  geophysical  data  produc ts  including  sea  ice  freeboar d ,
snow  depth,  and  sea  ice  thickness  measur e m e n t s  in  Greenland  and  Antarc tica
retrieved  from  IceBridge  Snow  Radar ,  DMS,  CAMBOT,  and  ATM  data  sets.  The
data  were  collected  as  part  of  Opera t ion  IceBridge  funded  campaigns,  are  stored
in  American  Standa r d  Code  for  Information  Interchan g e  (ASCII)  text  files,  and  are
available  via  FTP  for  periodic,  ongoing  campaigns  from  31  March  2009  to  the
presen t .

Provid er  
POCs

Email  Addres s

Nathan  Kurtz nathan. t .kur tz@na s a .go
v

Table  4- 26.   Sea  Ice  Scie n c e  Data  Produ ct s
Short
Nam
e

Produ c t  
Des cr ipt i o n

Data
Leve
l

Forma
t

Volum e  
per  
Campai g
n  (GB)

Sub mi s s i o n
Sch e d u l e

Delivery  
Mech a n i
sm

IDCSI
2

IceBridge  Sea
Ice  Freeboa r d ,

Snow  Depth,  and

2 ASCII <  1 12  month
following

deployment

FTP



Short
Nam
e

Produ c t  
Des cr ipt i o n

Data
Leve
l

Forma
t

Volum e  
per  
Campai g
n  (GB)

Sub mi s s i o n
Sch e d u l e

Delivery  
Mech a n i
sm

Thickness end

IDCSI
4

IceBridge  L4  Sea
Ice  Freeboa r d ,

Snow  Depth,  and
Thickness

4 ASCII <1 12  months FTP

The  Bed  Machine  data  set  contains  a  bed  topogra phy/ba t hym e t r ic  map  of
Greenland  based  on  mass  conserva t ion,  multi- beam  data,  and  other  techniques .
The  data  set  also  includes  surface  elevation,  ice  thickness  and  an  ice/ocean/land
mask

Provid er  
POCs

Email  Addres s

Mathieu  
Morlighem

mathieu.morlighe m@uc
i.edu

Table  4- 27.   Sea  Ice  Scie n c e  Data  Produ ct s
Short  
Nam e

Produ c t  
Des cr ipt i o n

Data
Leve
l

Forma
t

Volu m e  
per  
Campai g
n  (GB)

Sub mi s s i o n
Sche d u l e

Delivery  
Mech a n i
sm

IDBMG
4

IceBridge
BedMachine

Greenland

4 NetCD
F

3 12  months FTP

The  following  Tomogra phic  derived  product s  were  developed  by  NASA  Jet
Propulsion  Labora to ry  (JPL)  for  swath  ice  sounding.  Data  was  collected  by  the
MCoRDS  instrum e n t  and  process ed  into  bed  topogra phy  produc ts :  ice  thickness
maps,  ice  thickness  error  maps,  basal  elevation  maps,  and  basal  reflec tivity  maps.

Provid er  
POCs

Email  Addres s

Xiaoqing  Wu Xiaoqing.Wu@jpl.nas a .g
ov

Table  4.28 .   Tomo gr a p h i c  Produ c t s



Short
Nam e

Produ c t
Descript i o n

Data
Leve

l
Form

at

Volum e  per
Campai g n

(GB)

Sub mi s s
ion

Sch e d u l
e

Delivery
Mech a n i

sm
IRTIT

3
IceBridge  Radar
L3  Tomogra phic

Ice  Thickness

3 HDF5 2 12  
Months

FTP

IRTTE
3

IceBridge  Radar
L3  Tomogra phic
Thickness  Error

3 HDF5 2 12  
Months

FTP



5 DATA  STEWARDS HIP

The  NSIDC  DAAC,  with  suppor t  from  the  ESDIS  Project,  is  responsible  for  inges t,
archive,  and  distribu tion  of  all  IceBridge  data  produc t s .   This  includes  Level  0
data  (where  specified),  higher  level  produc ts ,  ancillary  data,  metada t a ,  algori thm
source  code,  documen t a t ion,  and  other  information  in  accorda nce  with  EOS  Data
and  Informat ion  System  (EOSDIS)  archive  policies.   Responsibili ties  also  include
the  distribution  of  the  above- mentioned  produc ts  to  users  in  accordanc e  with  the
IceBridge  mission  and  EOSDIS  data  distribu tion  policies.   Public  release  of  these
data  shall  conform  to  the  NASA  Earth  Science  Data  and  Information  Policy,  which
can  be  found  at:  http://science .na s a .gov/ea r t h- science/ea r t h- science- data/da t a-
information- policy/ . 

P r eviously,  N SIDC  u s e d  a n  a b b r evia t e d  ing e s t  p roc e s s  (“fas t t r a ck”)  w hich
ci rc u mve n t e d  t h e  a p p rove d  NASA p roc es s e s  a n d  s t a n d a r d s  in  o r d e r  to  m a k e  d a t a
av aila ble  a s  q uickly  a s  possible,  a n d  e n a ble d  d a t a  p rovide r s  to  d elive r  d a t a  wi th
mini m al  m e t a d a t a  a n d  docu m e n t a tion.  Tha t  p roc e s s  will  no  long e r  b e  av ailable.
All d a t a  will b e  d elive r e d  to  N SIDC u sing  t h e  s t e p s  d e sc ribe d  b elow  u nle s s  ESDIS
a n d  t h e  IceBridg e  P rojec t  Scie nc e  Office  g r a n t  s p e cific exc e p tions.  

In  o r d e r  to  e n s u r e  t h a t  NASA’s  exp e c t a tions  for  d a t a  p r e s e rva tion  a n d  u s a bili ty
a r e  m e t ,  N SIDC  m ay  d el ay  p u blica tion  of  a ny  d a t a  s e t  t h a t  is  no t  d elive r e d  wit h
full  doc u m e n t a tion  (as  s p ecified  in  t h e  NASA  doc u m e n t a tion  co n t e n t
s p ecifica tions) o r  t h a t  do e s  no t  m e e t  d elive ry r e q ui r e m e n t s .

5.1 Accepta n c e  of  New  Data  Sets

Before  a  new  IceBridge  data  produc t  is  sent  to  the  NSIDC  DAAC,  the  following
steps  must  first  be  implemen t e d :

5.1.1 A descrip tion  of  the  data  produc t  in  question  will  be  documen t e d  by  the  
provider  and  sent  to  the  Opera t ion  IceBridge  Project  Science  Office,  the  
ESDIS  Project ,  and  the  NSIDC  DAAC.   This  descrip tion  will  include:

a)  A descrip t ion  of  the  science  conten t  of  the  data  produc t  and  its  
relevance  to  Opera t ion  IceBridge  science  require m e n t s .
b)  Level  of  product  (0-4)
c)  Expected  data  volume  (per  life  of  mission)
d)  Cu r r e n t  a r c hive  loca tion

5.1.2 Review  by  ESDIS  and  the  Project  Science  Office.  Any  new  produc t  that  is  
proposed  will  be  reviewed  by  ESDIS  and  the  Opera t ion  IceBridge  Project  
Science  Office  to  make  sure  that  the  produc t  is  scientifically  relevant ,  
within  the  scope  of  the  Opera t ion  IceBridge  mission  objectives,  and  that  
sufficient  resource s  are  available  to  suppor t  it.  An evaluation  of  its  curren t  
archive  status  will  be  made  to  dete rmine  if the  produc t  can  be  “brokered”,  
or  linked,  from  its  existing  location  rathe r  than  inges ted  into  NSIDC’s  data  
archive.  Only  when  data  is  judged  to  be  safely  archived  and  sufficiently  
documen t e d  will  a  brokering  arrange m e n t  be  conside re d .   In  the  case  of  
brokering ,  NSIDC  enables  discovery  of  the  data  through  approp ria t e  links,  

http://science.nasa.gov/earth-science/earth-science-data/data-information-policy/
http://science.nasa.gov/earth-science/earth-science-data/data-information-policy/


but  bears  no  furthe r  responsibili ty  to  the  data.  

5.1.3 Create  approp ria t e  short  names  and  long  names  for  each  data  produc t .  
NSIDC  will  do  this  in  conjunction  with  the  provider .

5.1.4 ESDIS  will  update  this  Data  Manage m e n t  Plan.

5.2 Data  Sub mi s s i o n  Proce s s

This  p roc e s s  a p plie s  to  all  IceBridg e  d a t a  s e t s  t h a t  a r e  no t  c u r r e n tly  a r c hived  in
N SIDC’s  E a r t h  Cor e  Sys t e m  (ECS)  sys t e m  (unle ss  ESDIS  a n d  t h e  IceBridg e
P rojec t  Scie nc e  Office  g r a n t  a n  exc e p tion).  As  of  M a rc h  2 0 1 3,  only  UARC  h a s
b e e n  g r a n t e d  s aid  exce p tion  for  t h e  DMS d a t a  s e t s .

As  p a r t  of  e ac h  n e w  s u b mission,  e a c h  p rovide r  m u s t  p rovide  N SIDC  wit h  t h e
info r m a tion  r e q ui r e d  to  c r e a t e  a n d  valida t e  a n  E a r t h  Sci enc e  Dat a  Type  (ESDT)
t h a t  d efin es  t h e  s t r u c t u r e  of  t h e  d a t a  s e t .  Onc e  c r e a t e d ,  t h e  E SDT  is  m ain t ain e d
a s  long  a s  t h e  d a t a  s e t  s t r u c t u r e  do e s  no t  c h a n g e .  

The  p rovide r  is  r e s po n sible  for  p roviding  N SIDC  with  infor m a tion  r e q ui r e d  for
a ny  u p d a t e s  to  t h e  ESDT  a n d  no tifying  N SIDC  if  c h a n g e s  a r e  pl a n n e d  to  t h e
con t e n t  o r  s t r uc t u r e  of  t h e  d a t a  s e t .   The  ESDT  m u s t  b e  consis t e n t  wi t h  t h e
con t e n t  of exp ec t e d  d a t a  d elive ry.

In  o r d e r  to  efficien tly  ing es t  d a t a  in to  N SIDC’s  ECS  sys t e m,  ESDIS  h a s  c r e a t e d
(th rou g h  it s  ECS  con t r a c to r)  a  g e n e ric  tool  for  c r e a tion  of  n e c e s s a ry  m e t a d a t a
a n d  a s soci a t e d  files.   This  tool,  c alled  “SIPS M e tG e n”,  is  given  to  e a c h  p rovide r
alon g  wi th  a s socia t e d  configu r a tion  files  for  it s  co r r e c t  op e r a tion.  

Det ails  of ho w  to  r u n  t h e  SIPS M e tG e n  tool will b e  includ e d  wit h  t h e  tool p ack a g e.  
Det ails  of ho w  d a t a  ing e s tion  to  N SIDC will no w  work  u sing  SIPS M e tGe n  c a n  b e  
foun d  in t h e  IceBridg e  Science  Investiga to r- led  Processing  System  (SIPS) 
Op e r a tion al  Conc e p t  Docu m e n t  loca t e d  a t :  

h t t p s://n5 eil01 u. ec s.nsidc.o rg/P ullDir /OIB_SIPS M e tG e n/la t e s t /SIPS M etG e n_2.0.1_
U s e rG uid e.p df

The  p rovide r s  r e t ain  full r e s po n sibili ty for  d a t a  a n d  con t rol  ove r  m e t a d a t a  q u ali ty.
This  p roc es s  is si m ply a  m e c h a nis m  for  a u to m a t e d  ing es t  to  N SIDC.

5.2.1.1 Before  the  first  submission,  the  provider  is  responsible  for  performing
integra t ion  testing  with  NSIDC  to  ensure  that  data  will  routinely  be  
ingested  successfully  without  excessive  manual  interven tion  by  NSIDC’s  
Opera t ions  staff.

5.2.1.2 The  provider  is  responsible  for  running  the  SIPSMetGen  tool  and  
creating  the  necessa ry  metada t a  and  Produc t  Delivery  Record  (PDR)  files  
before  each  data  submission.  After  receip t  of  ingest  status  notices  from  
ECS,  the  provider  (with  suppor t  from  NSIDC  and  the  ECS  contrac to r )  is  
responsible  for  all  error  correc t ion  and  re- delivery.



5.3 Nami n g  Conven t i o n s

Scie nc e  d a t a  files  a n d  t h ei r  a s socia t e d  s u p po r ting  files  (suc h  a s  b row s e,  q u ali ty
a s s u r a nc e,  p r elimin a ry  m e t a d a t a  (“p r e m e t”),  a n d  s p a ti al  files)  m u s t  u s e  a
s t a n d a r d  n a ming  conve n tion.   A file  a n d  it s  a s socia t e d  files  s ho uld  u s e  t h e  s a m e
n a m e;  t h e  file  ex t e n sion  di s ting uis h es  t h e  d a t a  file  fro m  t h e  a s socia t e d  files.   File
n a m e s  s ho uld  includ e  t h e  ESDT  s ho r t n a m e,  d a t e  a n d  tim e  of  d a t a  collec tion,
ve r sion  ide n tifica tion,  a n d  a ny  a d di tion al  info r m a tion  t h a t  mig h t  b e  n e e d e d  to
u niqu ely ide n tify t h e  d a t a  file.

Exa m ple,  for  ATM L1B d a t a:

Dat a  file: ILATM1B_V01_042 1 2 0 1 0_044 5 2 3 6 6_A.h5

P r e m e t  file: ILATM1B_V01_042 1 2 0 1 0_044 5 2 3 6 6_A.pr e m e t

S p a ti al file: ILATM1B_V01_042 1 2 0 1 0_04 45 2 3 6 6_A.sp a ti al



Abbreviat i o n s  and  Acrony m s

AK Alaska
ARC AMES Research Center
ASCII American Standard Code for Information Interchange
ASF Airborne Sensor Facility
ATM Airborne Topographic Mapper
CAMBOT Continuous Airborne Mapping by Optical Translator
CReSIS Center for Remote Sensing of Ice Sheets
CSV Comma Separated Value
DAAC Distributed Active Archive Center
dB Decibel
DCN Document Change Notice
DDS Direct-Digital Synthesizer
DMS Digital Mapping System 
ECS EOSDIS Core System
EED EOSDIS Evolution and Development
ELSA Environment for Linked Stream Acquisition
EOS Earth Observing System
EOSDIS EOS Data and Information System
ESD Earth Science Division
ESDIS Earth Science Data and Information System
ESDT Earth Science Data Type
FTP File Transfer Protocol 
GB

Giga Byte 10
9

 bytes
GHZ Giga Hertz
GPS Global Positioning System
GSFC Goddard Space Flight Center
HDF Hierarchical Data Format 
HEX Hexadecimal
HiCARS High Capability Radar Sounder 
HSM Hybrid Surface Model 
ICARTT International  Consortium  for  Atmospheric  Research  on  Transport  and

Transformation
ICESat Ice, Cloud and Land Elevation Satellite
IMU Inertial Measurement Units 
INS Inertial Navigation System
JPEG Joint Pictures Expert Group 
JPL Jet Propulsion Laboratory
Km Kilometers
KML Keyhole Markup Language
L0 – L4 Level 0 through Level 4
LAS Live Access Server
LIDAR Laser Imaging Detection and Ranging 



LVIS Land, Vegetation, and Ice Sensor
MB

Mega Byte 10
6

 bytes
Mbps Mega bits per second
MCoRDS Multichannel Coherent Radar Depth Sounder
MHz Mega Hertz
NASA National Aeronautics and Space Administration 
NMEA National Marine Electronics Association
NetCDF Network Common Data Form
NIST National Institute of Standards and Technology
NSERC National Suborbital Education and Research Center
NSF National Science Foundation
NSIDC National Snow and Ice Data Center
PARIS Pathfinder Advanced Radar Ice Sounder
PDF Portable Document Format
PDR Product Delivery Record
PNG Portable Network Graphics
POC Point of Contact
POS Product Order Status
SAR Synthetic Aperture Radar
SARP Student Airborne Research Program
SCP Secure Copy Protocol
SFTP Secure FTP
SIPS Science Investigator-led Processing System
STC Science and Technology Center
TBD To Be Determined
UAF University of Alaska Fairbanks
UARC University Affiliated Research Center
UC University of California
UCI University of California Irvine
UTIG University of Texas Institute for Geophysics
VHF Very High Frequency
WFF Wallops Flight Facility
WISE Warm Ice Sounding Explorer
ZLS Zero-Length Spring Corporation
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